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(54) POSITIVE TYPE RESIST COMPOSITION FOR ELECTRON BEAM OR X- RAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an excellent positive type resist composition for 
electron beams or X-rays hiaving tiigh sensitivity and liigh resolution and giving a resist 
pattern wliose profile is rectangular (free from a T-top shape peculiar to a resist for irradiation 
with electron beams). 

SOLUTION: The positive type resist composition contains a compound which generates an 
acid when irradiated with electron beams or X-rays, a resin having the residue of a compound 
having a smaller ionization potential than p- ethylphenol in a group which is released by the 
action of the acid and having solubility in an alkali developing solution increased by the action 
of the acid and at least one acetal compound having a specified structure. 
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2-x^;V7~^;l/trx;l/X-x;K t Fnri^'>x^;l/E~ 
x;i/x-f-;k >>x^ixy>f ij n-;Hf x;vx-f ;K 
>'^^;V7 S /x^;l/Iix;Vx-r;K i^x^;V7 5 7 
x^yl/ ex;Vx-7^;V, f^^lT 5 / x?^;l/ x;l/x- 
■7-;K '^yi^/l/U'xyi/x— r;K rF^t Fp7;1'7'; 
;Hix;l/X-7";P^o 

[0 112] ex;Ux;^x;l.^ : tol/7^U-F> 
x;Wv:7"^l.-F, tfx;VF>J;^^;V7^zx-F, b" 
x;V>'x^;V7-trx-F. (fx;V/^P-F. Ii~x;l/;?j7' 
Px-F, E~x;l/^^a;V7-bx-F. H'::i;Fi>^?P;F7 
■fex-F^ tfx;l/>< F+i^7-bx-F. tr-;V7F+'> 
7-bf— Fs trx;l/7"t:F7-fef—Fs Ifx^l/^^'r- 
Fs e:^;V-^-7xx;l/-7^WF, \£^)Vi/^XJ^ 

[0 1 13] ^^n>^i^7;F^;Hi : -Y^nvffiv';^ 
^^;rryfii>x^;K 'r^fny^>;>V^;l'^o 7 
•7-;i/jic> 7 ;V4^;I/x X 7";I/^Xt± ^y7;P+;I/xx 
■r;l/^|: i^7^;V7vwF^o 



xFU;K ^i'^^UPxFU;!'. vWpxFU;1'#o 
[0 115] ^tOffiiCt, ±|-a@^£D^|(3iiUf»ffi 

[0 116] ^W^itc^ot/^r. m^MUW^^ 
mt^'tjHm bi^x F © F 7 -r X 7 ^ > 

Miffiltt. l^v'XF7"a7r^;V. $ 

StciiUJ>'x FO-iaw^ig^t^T-feSMfi^. If^ 

[0 117] *^Bjn;^tj?.ig^^ttitiiti, 

Xit:h^t>m^. 7X3}-yM^*^iJfflL/ciI^lc. J; 

t±. ^^ft¥liJ^2 8,^^)-^^J^. ff*^fb¥i«mi 9 

ift^^fc^ [I] ^tciam^tiTt^So 
[0 118] m^immmicm^^^Am<Dmmm 

tMbT-faWtC5~4 0^;U%, tff^L<its 10~ 
2 5€:;F%T'S§o 

[0 1 1 9] Sfc, *Sg^cD®WI4Milti. 
3. OOO^StI, 1, 0 0 0, 0 0 OOTT'SSo (ff 

SL<{i. mmn^^i'mifs, ooo^a^. 50 

0, 0 0 0J.>tTTfe5o ^K)iff^L<it. ■aT±§^^? 
MA'is, ooo^Sx.. 100, 0 0 oi;(Tt-35§o 

[0 12 0] iffitD^fig^jStCiD^fig-et^gi^^fStt 
MMO^'-^M^j'^^ (Mw/Mn) 1. 0-1. ST' 
S§ctAW^b<. cnicj:t9. 1f(cui>-XF^aii 

[0 12 1] (c) 7-\zii-Mt^^o 

:i^mmicm^ (c) mit. -m^ ca) &t;/xti 
-m. (B) ^«$nsft^!|^!i-^^^„ Ri' at;R2' 

lan^'rimiLLr. mmw 1 ~ 3 0 ficDwss^a 
1". ciD-^im-mmmmtLTit. <!f$b<«2~2 0 

fETfet), L<i-3:4~ 1 6fflT-fe§o Ri' is 

;V^;VSs «lia*WLTV>Tt>Sv^7U-;l/S, Sfc 

[0 12 2] aSI. ^^te, S?cM:';i^7;l/^;l/StL 
Tt±, n~yp^f;l'a^ ^'VT'p 

a, ^^iyjvm. 2-x^;I/'N4^;/;l/S, ^^^^l/g. 



(30) 



!|trjfl 2002-333713 



a. 1 -T'^'-^y^jvjL^jmmcoikmm 1-12®© 

mmmthxii.. imm. y^m. i&m. s'^m 
^0/M3^-y0^, 7^ym. - hog. i^jym. * 

xXt";^. 7;V3+^>S. ^rPil?'& 

T^f^vy^jH, i^i^a-^yf-^VS, >'i?p:/pif;l/a 

[0 12 3] 7U-;VSiibTS. ^#IgO'««i;bT 
:^V^bx;^S. 7:^h?>-t?x;l.S^jbW5n§c c 

n^(D7v -jirna^. 7;i/4^;vac(^m sas^a-eia 

uy. y xi-y vi^y. ryhv'^y. ^iuy^^mti^ 
-^yzy'm. 7x^.f-;ua. ^yX}^¥V)im. i- 

y^)\^^^}^mmiim^f^ri^ocn^<D7y}V^)vm 

i -7'g^;l/S. t -7'^;VS. n --^y^;VS. 
7xx;va. 7xx;l/>if-;VS. 7xr^;Vx^ 

;^a^ 3, 4-i>'>< ^•4^5/7xx;^s^ s, 4, s-h 

^):^V^>'y:^-)\^m. 3, 4-i^>« b4^i/7xx;V>t 
^;l/S. 3, 4, h4^i^7x:^;l^>«9^;Pa. 

1— ?-79^;ba. 2— t7^;va. 4-x<h4^^>-i- 
■fy^Jim. 2- (1-^7^;V) x^;va. 9-7y 
XU;l^/^;VS, 1 0-/ 1 -7yxU;l'S, 

9-7x:^>xuyas i-ei'^;i/^g^;VST?&5o 

[0 12 4] ±K7-fe^r-;Mt:^1%<o^^?S^;LTtJ, 
ifx;i.x-r;Mt-a-%ii, ?:*JS-r§7;l'=i-;Hb-&!|%t 50 



i;D^^t-§;ii:5b^t^-^§o c trii: p- 

^;l/xyx;l/.t^y^, P - b;i/xyx;l/d-^yE^^U i>'^ 
'>AS«|3&^g^^§£i,tA^T'$i.„ EJSti7-fe^!-;l/SM 
SfS:&#^<:tA^St»> Wk<07^^~Mt'^m<Dm^ 

;l.x-f-;Wt'&!t^St?~7;Pri-;Ht^*^ii LTii:. g-^r 

±fB-ias: (c) Ru-Mic (D) TSf ii^A^T-^ 
■So -j5ss (c) ^c^3l^TR3• (^m.m^\~^om<o 
mmmtx^x^t. -m.^ ca) xii-flass; cb) 

(D^mf^^t-h'^Xt^o S/c. -lan^ (D) tCfelJS 
W. X. n^lLTiJMiliO (bl) S^l^ti (b 2) © 

BJtc(!f3gtcfflV^5nS (c) 7"b^r-;Wt:-a-J^(DfJlJ^^ 
to J-:^TtDmM{::JiV^r. M e ti>< 

B u t ™7^;ba^ iso-B uti^' V7"^;l'a=£:a'ro 

to I 2 5] 

[ft4 2] 



CH3 

t-Bu-O-C-O-CI 



(1) 



CH2-0-C-0-CH2 — <^^~^ 

-Bu-0-C-0-CH;CH2-^^~^ 



■ CHjCHx-O-C-O-CHjCHj- 



t-Bu-O-C-O-CI 



t-Bu-O-C-O-CHsCHj-f \ 
CH3 ' 



o- 

[0 12 6] 
[^t4 3] 



-CH2CH2-0-C-0-CH2CH; 



(31) 
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t-Bu-O-C-O-CHj- 



Ef— 0-C-O— CH;- 



Et— O-C-O-CH2CH2- 



iso-Bu— 0 C-O-CH2CH2- 

CH3 



iSO-Bu— 0 C-O-CHjCHj-^^^*— OMe 

^^^^CH: -O-C-O-CHj— -^^^ 



Et— O-C-O-CHj— 



1-Bu— O-C-O-CH2— 



[0 1 273 
[ft4 4] 



t-Bu-O-C-O-CHjCHjCHj-C-CHj 



t-Bu-0-C-0-CH2CH2— S-CH3 



t-BU"0-C-0-CHj- 

CH3 

■CH2-O-C-O-CH2- 

■BU-O-C-O-CH2- 
CH3 



0-<>-CH2-0-C-0-CH2— { V-o 



t-Bu— 0-C-O-CH2- 



■CHj-O-C-O-CH,- 



[0 12 8] 
[ft 4 5] 



-O-C-O-CH2CH2-O— (27) 
t-Bu-O-C-O-CHjCHj-^ } (^^^ 



^^^^^CHiCHj-O-C-O-CHsCHj-^^ (30) 
t-Bu-0-C-0-CH2CH=CH— (31) 



■C=CHCH2-0-C-0-CH2CH=CH- 



■O-CHzCHj-O-C-O-CHaCHj- 



50 [0 12 9] 
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'''' (3S) 
t-Bu-O-C-O-CHjCHz-O-CHjCHg (39) 



CH3CH2-O-CH2CH2-0-C-0-CH2CH2-O-CH2CH5 (40) 



t-Bu-O-C-O-CHaCHj-O-C-CHa 



CHs-C-O-CHsCHj-O-C-O-CHjCHs-O-C-l 



CH2=CH-C-0-CH2CH2-0-C-O-CH2CHj-O-C-CH=CH2 (*3) 



[0 13 0] 
lit4 7] 



iu-O-(^-0— CH2-^^U>— OCH, 



■C-0 LJf~--0CH3 



su— 0— c— - CH2— 



,0CH3 
OCH3 



(47) 



-(^-0 ^^^OCHa (48) 



— ^ V-CH2— o— y- 
CI 



■CH2 — 0-C— O— CHz — (\j>— OCH3 

ICH3 



[0 13 2] 
[^t4 9] 



[0 13 1] 
[{t4 8] 





50 



(34) 
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10 



20 



[0 13 7] *fiHg(Di^^^^3^T'*5 (c) T^^-)\^ 

\t-^mt. (b 1) (b2) <Dm^-<Dmw7i\ 
0 0 mm%i\m\.x 0 . 1 m&mxh i o o Magi5*jgi 

OM«SP*ST'fe§o 1 0 OMfigi!%M^§ 21 h 

0 . 1 nw>mi^\%i^mmmm:mi-^~^r^'^^'^-^ 

t^^^a 30 

[0 13 8] [III] mn 
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— r;^, 2-?< I-^->x9^;Vr-t7^- x^^by^f'U 
n-;P€y^f-;Vx-^;k If Uy^"iJ r3-;Vt/ 

;)tg=-;i/x-r;L'r-fef— h> ypeb^^^'u^-^vty 
><^;l/X"7";pyDtrsl-^-h. h;Vxy, B^ftx^ 

xb^s^7°nii;t>Mxf-;K 
;K tf;l/e>'^x^;K (^Jl/tfy^yp tf^K N. N- 

5o *fgSi1tC?5l^T, m^iJtLTfi. :/Dh°by^'-U3 
;^ ^;Vx-f ;V7'-fer- h jb's^fcS^S U < . S 

[0 13 9] [IV} Mm^m.-^m 

^t^t;AW$H.\ SA^T'feTiES (A) ~ (E) TVT^ 

[0 14 0] 
[{t5 4] 



40 



{35) 



!tt^2 0 0 2-3 3 3 7 1 3 



"(A) 



C-N=:C- 



r254 r255 



•■•(B) 



(^+. r253, r254^ R265j^j.o,j^256jj.^ I) , 



[0 14 1] Mi!:iifSLlMt#*S(K, -^S^^^^iKS^S 

m^L< it^mmr ^ / e u a^t l < u^m 

5 y If n U iyy^ b < tJ^S^cD-r 

vy. mmi^b<immm(D\d^vvy. mmi^L<it 

7 = y7;v^;«. 7;b^;b7 5ya. 75y7'J-;b 
S> 7'J";V7 5yS^ 7;V^;va, 7;V34^->a, 7 

i/ji^m. 7->o+>'a, 7u-;i'as 7v-;v*4^>' 

[0 14 2] #K§P£LlMb^tl^:LT, if7=-i^y. 
1, 1 -i>'><5^;V^'~7^i>>. 1, 1, 3, 3, -T-h 
'y:^^)\/f7-'Jy. Z-y-=f-)^j4 

'('5 5^'y-;K 2, 4, 5-b'J7x^;W^^^^/- 



;K 2-75ytfUi?X 3-75yi:fUi^X 4-7 
^ytfiJv'X 2-v'°^^;V75yifUi^"y, 4-v'^ 

^;V75yHUi>">. 2-S^x9^;b75y t°Ui>'X 2 
- (75y^^;W H'Ji^'X 2-757-3-y9^;U 
tfUv-'y. 2-~75y-4-y5^;l/tf'Ji^y. 2-7S 

y - 5 -y u vy. 2 -7 ^ y - 6 ->ff-;i'b° u 
3-7 5 yx^;Hf 4-7 5yi^;l'e 

'J$». 3-75y tfPU5>>, fe!-^^i>'y, N- (2 
-7 5yx^;V) tf-^^->"X N- (2-75yx^ 
;V) ^'tijv'y, 4-75y-2, 2, 6, 6— 

y^;H£-sy>>>, 4-t?'^'ji>'y if-^'Ji>>. 2— r 

5yt°■-^Uv'^^ 1- (2-7 5yxf-;l/) t:DUi>' 
X 3-75y-5-;^^;Hf9V^-;k 
5 -7 5 y - 3 1 - p - h 'J 
tf^s^x 2- (75y/^;v) -s-y^^i/tf^v* 

y, tfU5>>>. 2, 4-i/°7 5y tf U 5i>'y, 4, 6 
-i>'b Kn^^^t^'J ^v^'X 2-l:f^yux 3-tf^ 

yuy^ N-7 5yt;i/7:i-'jy, n- C2-75yx 
*;i/7*vx i?7^fif>^^ay*y. >?7-y-"H: 

[0 14 3] z.p.hmw&mk{t^m\t. 
i/^ti2gi;^±a^ii^*3-tJ:Tffli/^§c: iiA^-rtSo waJt, 

©M^tcj^D^j^f^^ts^t^ii^itc^f^L. a^, 0. 0 

1 ~l 0^;!/%. i!ff b<t±o. i~5^;i/%T^Sc 



(36) 



If Fffl 2 0 0 2 - 3 3 3 7 1 3 
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[0144] IV] yy m^m/xii u 3 y^^m 
mmi 

mm\(o\s^rnt>\ ^ v-ti 2 fij;t±^#w-r § c t 

6663-^, ^61-226746^, [1161-226745^, ^62-170950 

p3|63-34540^. !|frw1¥7-230)65^, |Wl8-62834^, 
15)9-54432^. !W)9-5988#. *H!|tfF5405720^, |Wl5360 
692-^. |B15529881^, I15296330#, IrI5436098#.> 1155 
76143^. 1115294511^, |B]5824451^IB^C7)^ffig'tt^J 

01J^ifX7 h7 7°EF30U EF303, (ir^AHitfiSc 
M) m). 7a^-FFC430, 431 (ftSX U -XA 
(S) M) . i-iSyyv'^Ym. F173, F176. F189, RO 
8 (^B^-rv^^ (^) W , -y-^y 05-382, SCIO 
K 102, 103, 104, 105, 106 (fflffi^ iW) S) , b D 
-l'y;l/S-3 6 6 ChP-^'y5;d;l/ (ft) ^tD7-y 

Sfc4?«J2/P4^-t)-yvi^ijT-KP-34i 

[0 14 5] 7y*m&tf/Xa^>Uny^WffiiStt^il 

x^L/>'Xx7';;L'X— r;l/, sf'U^f^i/xf-by-b^ 
;l/X"5";l/, ft. U 4-^5^x^by;t W;Vx— r;l'#© 
U :^-r^i^x^ byT^v^^^Px-r 4^ U ^^^v'x 
^by;ti'^;V7xy-;Vx-x;V, .-KU^^v'x^b 
y/x;l/7 X / -;Vx-r;^^c04^ U ;t+>'X^ l^y 7 
;l/*;l/7U;Vx-x;bSH. .i^U^+^xg^^y • 4<U:t 

^y7,-r7^-h, y;VH'^?>'^y:tbX"h, y;vid^ 

^yh'J^Ux-h, V;Hd'^y hUXx7b-h^cD 
v;l/e'^? y^iK^xXr;V^, U ^t^^i^xf- v;V 
d^ij2i-:^':/x^ixyv;i/e^y 

;^ 7" 7 h , 4^ u :t ^ '>x^ y 5? y h i; ^ 
X- h , .1^ u :t ^ 1/ xf - u y y ;v !f >■ h 'J X 7" 7 
h^£D^ U :t+^>x^l.yy;VH: ^ ylM^x;^^;^^ 
^^^5y:::;i-y^|?ffl?Sm 7^";;l/^^fe U< 
^^U;^^?^ («) fi-a-:t^'J7P-No. 75, No. 9 

5 mmmtwi^-m. (ft) ») ^^^tf^ci^A^r- 
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[0 14 6] cneoDWiSrSiMiJoaH^Mii, *fg!W<o 
T, S!?st<i* iafi%WTT-$.^o cnsw^ffiStt 

[0 14 7] i!i«f*iDS*§3ti&^iisl?bTl.>< 

?itl^iS^t/ti6^n@^0W a f e r^{gfflLTf^/W 

nsrci6, ;^Pg£OWa f e r tC^tLTOSiJf 
A^Tti-^StLTWa f e r r«^O^g5[;ST'llJ?M^* 

fgA^ 1 0 0 L < , 5 0 OTAU D S?S LV^o 

^fc, V^''77^-fflvX^Sjg^Ct3!/^Tfe C D 'J 

[0 14 8] *?|H^©L'i^Xhmfi!cWi, f§giJtC?§*^L 

pyxi^^° u x;i/7 1 y^^wi-§ t 

D, v-Y^^P^y-H^x-^rA-D PR, 5U4?7*'7 
^•7-l'lf-DEV/DEV-C, 5U3J^7 :t'/9^V^' 
•tf-1 6/1 4, 4?-;^'tti^©'J';Vf-4-^7N6 6, Jj^v* 
^^Vx ^^py7r^VnyW^if6n§. Sfc 7 

tO%<fifflT'§§= ■^S^)^M7J<'^'{CP S Lli¥S? (# 
'j:^^by9ryi7Xtr-X fe?®o. lOOfim) 
>&^>M^-ti:T, ^zL-7'4?yy°tr7^;l/^?-UMiJtc 

[0 14 9] *^^i734?v'§y«7-Sixtixi.iU'i^xhsa 

im : y u ny/-^(t-y 'J pySS) fe^iHiT^U y 

a) ±fcxtff— , :3-5r-^(D3l^^^flJ7??S{cj:0 

C i J; S{f?:&U>fX>/^^i-y^f#§ C il^)^ 
50 TtS. 



(37) 
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[0 15 0] ^mnmm^(Dm^mtLxii.. ymit 

(om-7^ym. e>'x^;i/T5y. i^-n-y^jir^ 

;V7^ym(Dm^7^ym. i^^^j]^:L^y'-)i7^ 
X hV:r.^/-)V7^ym<D7}l'=i-)l7^ym. f- 

y^-<t;L.\^\''n^>'m(Dmmm7y^~'yAm. \£ io 

[0 15 1] 

[0 15 2] 1. ^iJ,!t«tfcD^fi!?^iJ 

( 1 ) m^m g fci± X UK J: t) m^^^t § fb^i% 20 

(1-1) -<>^^7^^■-<y-t?yx;l/:r^>'^■r^^><f- 

■-^>'^^7^p■-^>-tryx;^4-^:l;V^?nU K2 5 g^JK?^ 
T><^fy-;H OOraHcri§l¥^$-ti:, ;intC2 5%xh 
^;><^;l'r>'tx'>At:Kn4^~>K7K!§JSl OOg^f* 

[0153] (1-2) h'J7xx;^X;^:^-^r:'^7i^■-<i^^ 30 
7 n P -^i/-t?>'X;l'3^:7.- h cO-^fiit 

i>"7 xrl;^x;l'4-^+~> H 5 0 g ^^y^y 8 o 0 m ifc 

ntcS^^ 4 0 0 m 1 ^iPX.T 7 0 °CT:- 1 0 ^'•iDiiL- 
fco c07j<^ffi^Mx^f^;l/5 0 Om 1 T'?ft?^U 5ji 

L/'d^jca'i'ltr^/^x'^Az 0 0 g%7j<4 0 om 1 ic 

»lix^;l.T«. ilig^-rS t h U 7iX;VX;Vt^x 

-^AH-S^FSO. 5 g^>«^ry-;H 0 0 Dm 1 tC^ 
c:©?§?StC®^t®l 9. Ig^iP^, ^UTi 

mmm^i.rco mm^mu cnimmmco-^y'Siy 

p P-^y-lf y 7.;!//^ yMf - F 5 g^-^l'T >^:x ^ Aj^cD 
*x->i,t FP^>^F7Km *iJ;t;7i<T«bfc„ W 

mm^Mymmi- f >; >>AT'iatm. am-ts t f >; 7 
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X - ;l/7,;V.t^::: '^A'^y^f^PP-^y-lf yXJlt^:^-— F 
(I - 1) *^tf-5n/co 

[0 154] ( 1 -3) (4- t -r5;l/7xx;l/) 

B-]i-'yL^y'^yuu^y-^yx}Vyi--^-'-hoo-^i^ 
t-r5;^^y"yV6 0g. 3^?^M?!3U^?i.3 9. 5 
g. 4S7K@'F®8 1 g, -y^a\3:i'$tyi 7 Om 1 
C ntc>J<<1^TrfiBft® 66. 8g^f*o<DfSTL 

fee )mT zmrmwLrz'ik. gg^-i ostr^ftffL. 

fco SJS?«tC7K?pT. 7K5 0 Om 1 ^ijp^, Ctl^v'^' 

pp y-eistii. ^im^mm7mi- f u a, 7J<t' 

55fe?tb?c«||-r§i:'>* (4~t-7 5;l'7xx;I/) 3 
'^^'^ 7 P P --^ y-li' F ^ ^f";l/7 ^ 

':pi.^(Dmmcm^rz, c(Dmmc7i< 5 o o m i ^ip 

X., cn^ v'^PP^t^yT'JfijtB. #1iffl%5%-rF^ 
^g^;F7y^x'>At: FP+i' F7j<?§?S. *3cl;tf7Km 

^Lfdt?IIS-rsi:i>' (4- t -75;P7x^;W 3- 
Fx'>A-^y^?7PP'^y-tfyx;^.t>^-— F (III- 

1) tm^nrc. ^(omm&mi^'o^^T^±Btmm<D 

[0 15 5] (2) 1tJl®^JS 
(^JtFU) Hx;Fx-7^;H 

4- ;< F4^~y- 1— t7F-;l/2 5 g. ^'Dpx^;l/lf 
x;l/X-f;V2 2. 9g^DMAc 14 0mUC?§P 

5- a:, NaOH 6. 9 0 g^toxT 1 2 0°C-e2^ffl 
«#Lft. ^cD^NaC iS^itiiU i?^x^;Ut7j< 
^iP^Ti^Sbfc. ^©m^^B!b^6llF^x^;F;&@£ 

[0 15 6] ('&JE^!^^5tJ2~l 4) tfr.;l/x— r;l/2~l 
4©'&^ 

Ap^§7;F3-;F;S:^Mt-5mt±^figW 1 tmmic!^ 
jS^lTi/\ ~y U A y;F;!7 ^ ^7 p V F t < !i ^ y - 
;FS$SrBtc J; D ^ e'x;l/X— 2 ~ l 4 ^ft/co 
[0 15 7] {^mm\ 5) Ifx/l/X-x^F 1 5<D^^ 
l£®Lfc77X3^{C. 9-ViFP+~y;^^^F7yF^ 
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